Activation of glutamate dehydrogenase by L-leucine.
The activation of glutamate dehydrogenase (L-glutamate: NAD(P)+ oxidoreductase (deaminating), EC 1.4.1.3) by L-leucine has been studied. Apparently homogeneous preparations from ox liver and brain were found to respond similarly. Commercially obtained preparations of the enzyme, which had suffered limited proteolysis during the purification procedure, were shown to behave similarly to preparations which had not suffered such proteolysis when the effects of L-leucine on the oxidative deamination reaction were studied using either NAD+ or NADP+ as the coenzyme. There was also no significant difference in the responses when the reductive reaction was determined with NADPH or with 40 microM NADH. At higher concentrations of NADH (160 microM) the unproteolysed preparations were activated by L-leucine to a considerably greater extent than those which had suffered limited proteolysis. These results accord with the greater sensitivity of the former preparations to inhibition by high concentrations of NADH and the relief of such inhibition by L-leucine. This amino acid was also found to relieve the inhibition of the enzyme by GTP, resulting in an apparent increase in the activation observed in the presence of this nucleotide. In contrast, under the conditions used in this work, the apparent degree of activation by L-leucine was found to be decreased in the presence of the activators ATP or ADP. The presence of high concentrations of NADH (200 microM) potentiated the high substrate inhibition by 2-oxoglutarate, and L-leucine significantly reduced this effect. The effects of L-leucine on the activity of glutamate dehydrogenase thus appear to be composed of a direct effect on the activity of the enzyme together with a relief of high substrate inhibition. The effects of GTP and 2-oxoglutarate in potentiating inhibition by NADH can account for their effects in enhancing the apparent activation by L-leucine. The marked differences in the responses of proteolysed and unproteolysed preparations of the enzyme result from the effects of proteolysis in decreasing the sensitivity to high concentrations of NADH.